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Abstract
Background: Higher prevalence rates of unhealthy behaviours among lower socioeconomic groups contribute
substantially to socioeconomic inequalities in health in adults. Preventing the development of these inequalities in
unhealthy behaviours early in life is an important strategy to tackle socioeconomic inequalities in health. Little is
known however, about health promotion strategies particularly effective in lower socioeconomic groups in youth.
It is the purpose of project TEENAGE to improve knowledge on the prevention of socioeconomic inequalities in
physical activity, diet, smoking and alcohol consumption among adolescents in Europe. This paper describes the
background, design and methods to be used in the project.
Methods/design: Through a systematic literature search, existing interventions aimed at promoting physical
activity, a healthy diet, preventing the uptake of smoking or alcohol, and evaluated in the general adolescent
population in Europe will be identified. Studies in which indicators of socioeconomic position are included will be
reanalysed by socioeconomic position. Results of such stratified analyses will be summarised by type of behaviour,
across behaviours by type of intervention (health education, environmental interventions and policies) and by
setting (individual, household, school, and neighbourhood). In addition, the degree to which effective interventions
can be transferred to other European countries will be assessed.
Discussion: Although it is sometimes assumed that some health promotion strategies may be particularly
effective in higher socioeconomic groups, thereby increasing socioeconomic inequalities in health-related
behaviour, there is little knowledge about differential effects of health promotion across socioeconomic groups.
Synthesizing stratified analyses of a number of interventions conducted in the general adolescent population may
offer an efficient guidance for the development of strategies and interventions to prevent socioeconomic
inequalities in health early in life.
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Throughout Europe, there are robust and persistent socio-
economic inequalities in health. The reduction of these
inequalities is among the major priorities of public health
policy in (countries of) Europe. Studies conducted among
adults have shown that unhealthy behaviours – physical
inactivity, unhealthy eating habits, smoking, and alcohol
consumption – are more prevalent in lower socioeco-
nomic groups, and contribute to socio-economic inequal-
ities in health [1-5]. Health promotion efforts that are
particularly effective in lower socioeconomic groups
therefore offer an important route for bridging the gap in
health between higher and lower socioeconomic groups.
Strategies to tackle inequalities in health-related behav-
iour are thus far mainly concentrated on the reduction of
inequalities in unhealthy behaviours among adults [6],
for example through community-based approaches [7]
and/or through specific efforts to better reach lower soci-
oeconomic groups with evidence-based interventions [8].
Currently, less is known about the prevention of socioeco-
nomic health inequalities. During the life-course socioe-
conomic inequalities in unhealthy behaviours must
develop and early periods in the life-course logically offer
the ideal opportunity for preventing the development of
socioeconomic inequalities in unhealthy behaviour and
ultimately health.
For health promotion, adolescence is an important period
in life. It is the period where individuals initiate smoking
and start consuming alcohol [9]. Moreover, adolescence is
characterized by marked declines in physical activity
[10,11] and an increase in unhealthy dietary habits, such
as the intake of sugar-sweetened beverages [12] Together,
these behaviours have resulted in increasing prevalence
rates of overweight and obesity. Longitudinal studies have
shown that these behaviours to some extent track into
adulthood [13,14], and associations have been reported
with mortality in middle age adulthood [15,16]. Thus,
effective prevention of unhealthy behaviour or promotion
of healthy behaviour in adolescence is of crucial impor-
tance.
There are good reasons to expect an inverse association
between SEP and unhealthy behaviours in adolescence:
established and well-described socioeconomic inequali-
ties in unhealthy behaviours in adulthood most likely
have their origin earlier in life. However, it is suggested
that socio-economic inequalities in unhealthy behaviours
already apparent in childhood "equalize" in adolescence,
as a results of a declining influence of parents and an
increasing influence of significant others (e.g. peers) [17].
For some health outcomes, it can even be speculated that
a higher prevalence of unfavourable health indicators is
more frequent among adolescents in higher socioeco-
nomic groups, for example when unhealthy behaviours
are a reaction to the higher perceived stress due to
expected achievements.
Empirical evidence, summarized in a review of the litera-
ture, mainly points towards inverse associations between
SEP and unhealthy behaviours [18]. A majority of studies
reviewed found an inverse association between SEP and
smoking in adolescence, the relationship being more con-
sistent in adolescents in early than in later adolescence.
Apparently, adolescents in lower socioeconomic groups
start smoking at younger ages. Similarly, a majority of
reviewed studies showed an inverse association between
SEP and inadequate diets, with lower consumption of
fruits and vegetables, and higher intake of (refined) fat. A
similar association was also found for physical activity,
with a majority of studies showing greater physical activity
among those in higher socioeconomic groups, perhaps
particularly in older adolescents and in girls. There is
some evidence that socioeconomic inequalities in over-
weight, being the results of a combination of socioeco-
nomic inequalities in physical activity and diet, have
increased over time [19]. The exception is the absence of
an association between SEP and alcohol consumption in
adolescence.
These studies provide a clear rationale to develop inter-
ventions and policies aimed at the reduction of socioeco-
nomic inequalities in health-related behaviours among
adolescents. Although it is sometimes assumed that some
health promotion strategies may be particularly effective
in higher socioeconomic groups, thereby increasing soci-
oeconomic inequalities in health-related behaviour, actu-
ally there is little knowledge about the differential effects
of health promotion across socioeconomic groups.
In the past years, a large number of studies have been con-
ducted with the aim of investigating the effectiveness of
interventions to improve health-related behaviour in ado-
lescents. Given the potential confounding effect of SEP,
many studies have incorporated and statistically adjusted
analyses for indicators of SEP. These studies provide a
pragmatic opportunity to investigate the differential effec-
tiveness of interventions across socioeconomic groups.
Re-analyses of existing interventions stratified by SEP is a
relatively quick and cost-effective approach, through
which we can learn which interventions best contribute to
the prevention of socioeconomic inequalities in health-
related behaviours in adolescents.
It is the aim of project TEENAGE to re-analyze a selection
of intervention studies conducted in Europe, and to assess
the transferability of these interventions across Europe.
This paper outlines the design and methods used in the
TEENAGE project.Page 2 of 10
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Selection of intervention studies
In TEENAGE, interventions are included concerning four
health-related behaviours: physical activity, diet, smok-
ing, and alcohol consumption. A coordinated and system-
atic search strategy in the PubMed database identifies
eligible intervention studies conducted in Europe. Table 1
provides the inclusion criteria for interventions eligible to
be included in TEENAGE. Studies conducted before 1990
are excluded in the project, as the societal context, the
prevalence of the behaviours and their underlying deter-
minants may be different from the current context. Details
of the search strategy are described in appendix 1.
The search strategy results in a list of potentially relevant
publications. For each of the four behaviours, one person
reads all the titles of the studies, and excludes those that –
based on the titles – are not relevant. In case of doubt, the
study will remain in the list. In the next step, abstracts are
read of all remaining papers and based on the abstracts
studies are excluded that are not relevant for the purpose
of the project. At this stage, it is important that studies
conducted an evaluation (at least a pre-post measure-
ment) and provided a brief description of what was eval-
uated. Although it is important that studies ultimately
selected should have measured an indicator of SEP, they
are not excluded if nothing is mentioned in the abstract
about an indicator of SEP. From the remaining papers, the
full text is retrieved and one person extracts all relevant
information. For this purpose, a database is constructed in
which all information can be entered.
All identified studies are entered in the TEENAGE inter-
vention database. Based on this information, a final selec-
tion of interventions is made, a process in which
considerations about the inclusion of different types of
interventions and a priori expectations about effectiveness
in lower socioeconomic groups is important (please see
below). After the final selection, project leaders of the
studies selected for the proposed re-analysis are invited to
participate in TEENAGE.
Which health promotion interventions are potentially 
relevant?
In the project, three broad types of interventions are dis-
tinguished: 1) health education, 2) environmental inter-
ventions and 3) policies and laws. Based on available
knowledge on the explanation of socioeconomic inequal-
ities in health-related behaviours, some priorities are for-
mulated for potentially relevant interventions.
Health education
Health education can be defined as "planned learning
experiences to facilitate voluntary change in behaviour"
[20]. Initially, a main purpose of health education con-
cerned the transmission of information and it therefore
seems straightforward to use health education for the pro-
motion of health in lower educational groups. This could
work to the extent that these inequalities are the result of
a lack of information. While there may be complex health
issues for which differences in knowledge between higher
and lower educated groups may be an important mecha-
nism [21,22], this seems to be a marginal explanation for
socioeconomic inequalities in the behaviours include in
TEENAGE. Other aspects of health education include
skills training, social influences approaches and motiva-
tional interviewing [23]. For example, important skills for
adolescents in the context of smoking and alcohol con-
sumption may concern dealing with peer pressure. It
remains less clear to what extent differential motivation
across socioeconomic groups may explain socioeconomic
inequalities in health-related behaviours. It is known in
adults that there seems to be no socioeconomic inequali-
ties in the intention to quit smoking [24], but successful
quitting is more complicated as a result of the circum-
stances in which individuals live [25,26].
The latter issue refers to an important potential limitation
of health education for the purpose of reducing socioeco-
nomic inequalities in health and health-related behav-
iours: it does not take into account the circumstances in
which individuals live. According to socio-ecological the-
ories, health behaviours should be understood in their
context [27,28] and this context may substantially differ
for higher and lower socio-economic groups. A major
innovation in health education in the past decade con-
cerns the development of tailored interventions [29].
These tailored interventions seem to be better equipped to
include specific determinants of health behaviour and to
provide tailored feedback taking into account the individ-
ual's context. In TEENAGE, an emphasis will therefore be
given to the inclusion of tailored interventions of health
promotion.
Table 1: Selection criteria for inclusion of interventions in the search strategy for selection of interventions in Teenage
- Intervention studies which appeared in the international scientific literature since 1995, and conducted since 1990 are included; studies published 
before 1995 and/or interventions conducted before 1990 are excluded from the search
- Only studies published in the scientific literature are included; grey literature is excluded from the search
- Only studies written/published in English-language are included
- Only studies conducted in Europe are included.Page 3 of 10
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ment, the focus on health education has shifted towards
'health promotion', which can be defined as "the combi-
nation of educational and environmental supports for
actions of living conducive of health" [20] Health promo-
tion thus includes the above mentioned interventions, as
well as interventions in the environment and policies and
laws.
Environmental interventions
Because of the collective nature of unhealthy behaviour in
lower socioeconomic groups, it is reasonable to hypothe-
size that these inequalities are rooted in unfavourable
environmental circumstances shared by individuals in
lower socioeconomic groups. Differences in the social
environment of adolescents (e.g. in unhealthy behaviours
of peers, siblings and parents) may contribute to socioe-
conomic inequalities in these behaviours. It is also
thought that there is a differential exposure to health-
related facilities in the physical environment for youth liv-
ing in socioeconomic different neighbourhoods. Observa-
tional research in adults on the explanation of
socioeconomic inequalities in health shows that environ-
mental characteristic mediate the association between SEP
and health-related behaviours [30-33]. Therefore, there
will be special emphasis to include interventions aimed at
changing elements of the environment in TEENAGE.
Policies and laws
Policies and laws generally apply to everybody for whom
they have been made: School policies are the same for all
students and governmental laws apply to all residents of
the country. At the national level, laws may target prices of
cigarettes and alcohol, abandon advertising for cigarettes
and alcohol, and restrict sales to adults. At the school
level, policies may be adopted to increases physical educa-
tion or to provide fruits for free. Particularly for smoking,
evidence suggests that policies and laws are effective in
reducing socioeconomic inequalities in smoking [34,35]
Consequently, in the selection of interventions, it will be
specifically searched for studies evaluating policies and
laws.
Settings
Additional information by which interventions will be
classified in the project include the setting in which the
intervention was conducted. A distinction will be made in
interventions targeting the individual, and those con-
ducted in the setting of the household, the school, and the
wider community. Thus, this classification will not be
used as a criterion to in- or exclude studies, but will serve
the purpose of concluding on the most appropriate set-
tings for interventions aimed at reducing inequalities in
unhealthy behaviours.
In order to classify the environmental interventions, poli-
cies and laws the ANGELO (ANalysis Grid for Environ-
ments Linked to Obesity) framework will be applied [36].
This framework is originally constructed to classify envi-
ronmental determinants of obesity by type of environ-
ment (physical, socio-cultural, economic and political)
and by setting (micro: home, school, neighbourhoods/
friends and macro: national). Table 2 provides the frame-
work, along with potential interventions in cells of the
framework.
Measures in intervention studies
Indicators of socioeconomic position in adolescence
Studies in TEENAGE will be stratified by indicators of SEP
and it is therefore crucial to reflect on the measurement of
indicators of SEP in adolescence. As mentioned, studies
identified will most likely have included an indicator of
SEP to be used as a confounding variable in analyses, and
consequently, it cannot be excluded that less attention has
been paid to the selection of the most appropriate indica-
tor of SEP. In TEENAGE, different indicators are allowed
to be included in the intervention studies and there will
be no selection based on the type of the indicator. How-
ever, for the interpretation of the results, some issues will
need to be taken into account.
In adults, three core indicators of SEP are education,
income and occupation. Adolescents however, often will
not have finished their education already, and they do not
have an occupation or full income. To reflect SEP in ado-
lescence, parental indicators of education, occupation and
income are appropriate, but considerations need to be
acknowledged. Firstly, these three core indicators may
reflect different aspects of SEP; while education often is
regarded to reflect knowledge, occupation may reflect
social standing and income seems to reflect access to
material resources [37]. Secondly, the indicators may be
either measured for the mother or the father or for both.
Although it can not a priori be decided which indicator
will be more strongly associated with health behaviours in
adolescence, it is important to recognize that associations
may differ if using an SEP indicator for the mother or the
father. Thirdly, there are indications that adolescents are
able to validly report parental occupation and education,
but misclassification and the occurrence of missing values
can be reasonably expected [38,39]. To the extent that
such problems occur more frequently in lower SEP
groups, socioeconomic inequalities in health-related
behaviours may be underestimated. To avoid these meth-
odological problems, Currie et al have proposed to use the
family affluence scale (FAS) in the Health Behaviour of
School-aged Children Survey (HBSC) [40]. The FAS
includes questions on the number of phones and cars in
the household, family holiday frequency and whether thePage 4 of 10
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have been achieved [40].
The above-mentioned indicators are all derived from soci-
oeconomic characteristics of parents. Can we use informa-
tion from adolescents themselves? Adopting a life-course
perspective for the development of socioeconomic ine-
qualities in health-related behaviour would allow reason-
ing that information about levels of education on
adolescents predict their entrance position on the labour
market, their future income and their lifestyle in adult-
hood. Indeed, the (additional) inclusion of indicators of
education in adolescence has been advocated [41]. In the
latter study, adolescent's personal and social position was
based on schooling. Students were asked to rate whether
they believed to be average, above or below average as
compare to schoolmates. Studies have reported important
associations between indicators obtained from adoles-
cents and health [41], justifying the inclusion of such
indicators as well.
Health-related variables
Total physical activity is the sum of many activities,
including exercise at school, sports activities, other leisure
time activities and transport. All interventions aimed at
promoting these forms of activity are eligible for inclusion
in the project. Interventions aimed at reducing sedentary
behaviour are not included in TEENAGE.
An unhealthy diet in adolescence mainly concerns low
fruit and vegetable intake, a high intake from sugar-sweet-
ened soft drinks, a high fat intake and high snack con-
sumption. In early adolescence, the prevalence of these
unhealthy behaviours is already substantial. Interventions
included in TEENAGE will therefore concentrate on pre-
ventive efforts aimed at preventing fat intake and snack
consumption, and promoting fruit and vegetable intake.
The substantial majority of adult smokers report that they
began smoking in their teenage years. Prevalence of
weekly smoking increases dramatically from 5% among
12–13 year olds to levels ranging by country from 8–32%
by age 15 [9]. While adult smoking rates have come down
Table 2: Settings for and types of health promotion in TEENAGE, including some examples of potential interventions in cells of the 
table.
Setting Health education Environmental interventions
Individual Physical Socio-cultural Economical Political
Individual - mass media
- brochures, leaflets
- tailored 
interventions
Micro
Home - availability cigarettes, 
alcohol, exercise 
equipment, fruit
- provision family 
support
- targeting parenting 
style
School - school-based health 
education
- availability healthy 
and unhealthy canteen 
food, exercise 
equipment
- targeting peer 
pressure
- changing costs of 
healthy and unhealthy 
food
- changing school 
policies with regard to 
health promotion
- providing free 
breakfast in schools
- increasing numbers 
of hours of physical 
activity
Neighbourhood/
friends
- bill boards - availability shops 
selling cigarettes, 
alcohol, fruit, 
vegetables, exercise 
places, parks
- peer pressures - prices of exercise 
facilities
Laws and policies
Macro
National - opening hours bars - taxation - bans on 
advertisementPage 5 of 10
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adults rather than in any substantial progress in reducing
smoking rates among older adolescents, particularly
among girls. Thus, studies will be searched for in which
interventions aimed at the prevention of smoking are
evaluated; smoking cessation interventions will not be
included in the search.
In early adolescence, the prevalence of alcohol consump-
tion will also be low. Interventions in early adolescence
will therefore aim at preventing the uptake of alcohol con-
sumption. In later adolescence, the emphasis may shift to
preventing large amounts of alcohol consumption,
including so-called binge-drinking, which will also be
included in the study.
Statistical methods
In intervention research, randomized controlled trials
(RCT's) are considered the gold standard. In such trials,
individuals (or clusters of individuals, such as classes or
schools) are randomized into an intervention or control
arm, and the prevalence of unhealthy behaviour is meas-
ured before and after the intervention. In TEENAGE, data
from such studies will be stratified by indicators of SEP; as
a rule of thumb, this will be done by dichotomizing the
SEP-variable (high – low). If SEP indicators are continu-
ous variables, the median will be taken, unless important
other reasons will make another cut-off point preferable.
In case of categorical variables, groups will be constructed
of more or less equal sizes. This results in four groups: 1)
low SEP and intervention arm (IL), 2) high SEP and inter-
vention arm (IH), 3) low SEP and control arm (CL), and
4) high SEP and control arm (CH), with measurements
before (T0) and after the intervention (T1).
In general, interventions selected in TEENAGE will be
aimed at preventing increases in unhealthy behaviours
that are still absent (e.g. smoking in young adolescence),
at decreasing the prevalence of unhealthy behaviour in
the general adolescent population (e.g. binge drinking) or
at promoting healthy behaviours (fruit and vegetable con-
sumption). Crucial for the reduction of socioeconomic
inequalities in unhealthy behaviours – and therefore the
focus of the statistical analyses in RCT' s – is that the dif-
ference in prevalence between the higher and the lower
socioeconomic group in unhealthy behaviours after and
before the intervention is reduced, e.g. becomes smaller in
the intervention group than in the control group.
Some studies may exclusively concentrate on lower socio-
economic groups, which may be the case for interventions
in lower vocational schools [42]. Such studies are eligible
in TEENAGE. However, it needs to be recognised that the
intervention may also affect individuals from higher
socio-economic groups. Some studies, for example studies
evaluating the introduction of a new policy, may only use
pre- and post-measurements, leaving out a control group.
Such studies can only result in conclusions about a reduc-
tion in socioeconomic inequalities in health-related
behaviours under the assumption that socioeconomic dif-
ferences in the general adolescent population for these
behaviours do not widen or shrink. Currently, widening
inequalities in health-related behaviours have been
reported among US adolescents [19] and therefore studies
with this design need to be interpreted carefully. Finally,
some studies may have no baseline information, and are
only able to provide information after the intervention.
Such studies are only able to provide a statement about
the reduction of socioeconomic inequalities in health-
related behaviours under the assumption that socioeco-
nomic differences before the intervention were the same
in the intervention and control group. This can be the case
for interventions with regard to smoking and alcohol con-
sumption; in young adolescents the prevalence of smok-
ing or alcohol consumption can still be about zero.
Analyses can be targeted at absolute socioeconomic differ-
ences (e.g. prevalence rates), but some studies may also
have information about the relative socioeconomic differ-
ences. It needs to be considered that same absolute
changes across socioeconomic groups may result in wid-
ening of inequalities. If possible, studies will therefore re-
evaluate the interventions both in terms of absolute and
relative socioeconomic inequalities.
Finally, many intervention studies may have been con-
ducted in settings, in particular the school setting. It can-
not be excluded that some of these studies – performed
about ten years ago – have not been analysed according to
current state-of-the art measures. In particular, multilevel
modelling to account for clustering of data within higher
than individual levels (classes, schools) may not have
been applied, but will be applied if required in the re-
analyses of the interventions [43].
Transferability of evidence
There is considerable evidence of differences in the size of
socioeconomic inequalities in health across Europe [44-
46]. Suppose that an intervention were shown to be effec-
tive in reducing inequalities in health behaviors among
adolescents in one specific country. Whereas this result
may be of direct interest for the formulation of equity ori-
ented health promotion in that particular country, the rel-
evance for other countries is less immediate. If
epidemiological and policy contexts strongly differ, it is
doubtful whether application of an intervention to a new
"target" country would be equally effective as in the "host"
country where it was developed and evaluated. Further
evaluation is needed before findings of intervention
research can be transferred from one country to otherPage 6 of 10
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have general applicability across Europe.
A main task of the TEENAGE project is to assess the trans-
ferability of findings of intervention studies from specific
"source" countries to a number of "target" countries
within Europe. This assessment will be made in a system-
atic way for different types of interventions applied to dif-
ferent health behaviours. The five "target" countries to be
included will represent both the northern, southern, cen-
tral and eastern parts of Europe. In each "target" country
experts in health promotion will assess whether interven-
tions with a shown ability to reduce inequalities in health
behaviours elsewhere, will also be able to do so in their
own country, and how effectiveness might be enhanced in
the national context.
The transferability of findings depends on both epidemi-
ological situation and the policy context. Epidemiological
aspects will be evaluated in relationship to the health
behaviour of interest. With regards to smoking, for exam-
ple, European countries may strongly differ with regards
to the phasing of the smoking epidemic and the magni-
tude of socioeconomic inequalities in smoking initiation
[47,48], and possibly also with regards to the main deter-
minants of smoking initiation among adolescents in dif-
ferent social classes. The policy context has to be assessed
in relationship to this epidemiology and, in the case of
smoking, include, the extent to which effective tobacco
control policies have been implemented, the extent to
which smoking initiation rates have been affected by these
policies, and political support for further intensification
of tobacco control at national and local levels.
In TEENAGE, a "transferability instrument" will be devel-
oped to support a systematic consideration of all relevant
factors. Through the application of this instrument, health
promotion scientists and policy makers can estimate the
effectiveness of an intervention developed elsewhere, and
they can identify opportunities for adoption to the
national and local context in order to increase effective-
ness. Finally, the application of this instrument to differ-
ent interventions in different "host" countries will help in
identifying the factors that most often facilitate or impede
the cross-national transfer of findings from intervention
studies.
Initial search findings
The search procedure resulted in a number of studies for
physical activity (n = 20), diet (n = 17), smoking (n = 21)
and alcohol consumption (n = 4) (references of these
studies are available at http://www.teenageproject.eu).
Table 3 shows that the majority of interventions used the
school as a setting for the intervention. Some of these
interventions only used the school to recruit individuals
for an intervention targeted at individuals, e.g. to provide
forms of health education. A substantial number of inter-
ventions used the school to recruit individuals for individ-
ually targeted interventions in combination with
involving parents and/or friends. Only few interventions
entirely focused on changing aspect of the school environ-
ment.
Discussion
Socioeconomic inequalities in health-related behaviours
are well described [18], but evidence of effective interven-
tions and policies to prevent these inequalities is currently
Table 3: Overview of types of interventions by setting obtained from an initial search in TEENAGE
Setting Health 
education
Environment Education + 
Environment
Laws, 
regulations
Health 
education + laws
Environment + 
law
Health education + 
environment + law
Individual 1 (PA)*
2 (A)
n.a.
Home, family 2 (N)
School 6 (PA)
4 (S)
5 (N)
1 (S)
1 (N)
9 (PA)
12 (S)**
1(A)§
6 (N)
1 (S) 1 (N) 2 (N)
Neighbourhood/
friends
1 (PA)§§
National
GP 3 PA
3 (S)§§§
1 (A)
*S = Smoking interventions, PA = physical activity interventions; N = nutritional interventions; A = alcohol interventions
** Two studies included a household component
*** 3 interventions included a family component and 3 interventions included a family and a community component
§ including a peer component and a family component
§§ including a school-based component
§§§ one study in dental health clinicPage 7 of 10
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nomic inequalities in health mainly concentrates on the
reduction of inequalities in adults. Project TEENAGE aims
at extending knowledge by exploring possibilities for the
prevention of socioeconomic inequalities in health-
related behaviours in adolescence. It therefore adopts a
pragmatic approach by synthesising evidence from inter-
vention studies in the general adolescent population, after
a stratified re-analyses by indicators of SEP.
A potential strength of TEENAGE is that it allows compar-
ison of evidence of effectiveness within and across types of
behaviours, as well as by setting. The approach will, in a
cost effective and timely way produce directions for fur-
ther development of health promotion strategies with a
specific aim to reduce socioeconomic inequalities in the
health-related behaviours. The project however, is also
confronted with weaknesses in current research, perhaps
the main weakness being that none of the studies selected
will have been designed with the primary focus to explore
differential effects across socioeconomic groups. As a
result, indicators of SEP may be sub-optimal and studies
may have limited power to detect intervention effects for
specific groups. As a consequence, indicators of SEP often
will need to be dichotomized instead of creating more
groups and small groups will hamper the detection of sig-
nificant interventions effects in both high and low socio-
economic groups. Conclusions and recommendations
will therefore be mainly based on the direction of the dif-
ference in interventions across high and low socioeco-
nomic groups in several studies, rather than on statistical
significance. Another potential limitation of the project is
the presumable inability to pay sufficient attention to
aspects which may eventually reduce inequalities commu-
nity-wide. This includes for example the recruitment of
participants, the implementation of interventions, and
the compliance among participants [49]. It cannot be
excluded that these elements attenuate the community
wide-effectiveness of efficacious interventions, particu-
larly for lower socioeconomic groups. For example, partic-
ularly in the case of health education – including tailored
interventions – selective participation cannot be excluded,
whereby lower percentages of individuals from lower soci-
oeconomic groups are included in the evaluation. Further,
if those included are healthier than their non-participat-
ing peers from the same lower socioeconomic groups this
would also influence the results, but only to the extent
that this occurred more in the lower than in the higher
socioeconomic groups.
According to the principles of a "planned approach" of
health promotion, descriptions of socioeconomic ine-
qualities in health-related behaviours should be followed
by studies investigating the explanation of these inequali-
ties, before interventions can be developed. Derived from
evidence about the explanation of socioeconomic ine-
qualities in health, one can speculate that most likely, a
mechanism of social causation – where indicators of SEP
are associated with health-related behaviours via interme-
diary factors – underlies the inequalities. According to
social-ecological models [27,28], these intermediary fac-
tors can be intra-individual characteristics (such as atti-
tudes, social norms and self-efficacy) as well as
environmental characteristics at the household level, and
the social and physical environmental level [36]. Thus,
research is needed aimed at obtaining knowledge about
the most relevant intermediary factors in the explanation
of the inequalities. Such knowledge however, is still scarce
and it may be expected to take a while before there is a
robust understanding of the explanation of inequalities in
health behaviours in adolescents. It is important to link
information from such studies to the interventions identi-
fied in TEENAGE.
In 2008, the search strategy has been developed and inter-
ventions have been selected. Currently, a selected number
of studies will be re-analysed in TEENAGE and the results
of these re-analyses will be integrated in 2008. Interven-
tions will be translated in guidelines for further research
and policy recommendations in early 2009. The frame-
work and the general rules for analyses also allow strati-
fied analyses to be conducted in new or currently
unidentified intervention studies. Such additional infor-
mation can strengthen the findings of the project. In fact,
given robust and substantial socioeconomic inequalities
in health-related behaviours, it may be a matter of ethics
to test if and how publicly funded interventions can con-
tribute to the reduction of socioeconomic inequalities in
health-related behaviours. All experiences together in
TEENAGE will therefore result in the provision of guide-
lines for how to operationalize and test for differential
effects across socioeconomic groups in future interven-
tions. TEENAGE will concentrate on the equity dimension
in health promotion among adolescents and as such, the
project is linked with other important equity initiatives,
for example in the field of conducting systematic reviews
[50].
In conclusion, still little is known about strategies in
health promotion in adolescents contributing to closing
the gap in health between individuals from higher and
lower socioeconomic groups. TEENAGE is among the first
systematic scientific approaches across Europe to obtain
such knowledge.
Appendix 1: A detailed description of the search 
strategy
This document aims at describing the strategy to find
existing interventions for re-analysis.Page 8 of 10
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will be conducted based on the following procedure:
- Intervention studies which appeared in the interna-
tional scientific literature since 1995, and conducted
since 1990 are included; studies published before
1995 and/or interventions conducted before 1990 are
excluded from the search;
- Only studies published in the scientific literature are
included; grey literature is excluded from the search;
- Only studies in English language are included.
- Only studies conducted in Europe are included.
- Work package leaders adapt the general search strat-
egy to the type of behaviour for which they are respon-
sible.
The search will be conducted in the Pubmed database,
and will be based on MESH terms. Specifically, the follow-
ing MESH terms will be combined:
("Primary Prevention" [Mesh] OR "Health Education"
[Mesh] OR "Preventive Health Services" [Mesh] OR "Risk
Reduction Behavior" [Mesh] OR "Community Health
Services" [Mesh] OR "Allied Health Personnel" [Mesh]
OR "Health Personnel" [Mesh]) AND ("Adolescent"
[Mesh] OR "Adolescent Behavior" [Mesh]) OR "Child
Behavior" [Mesh]) AND ("Intervention Studies" [Mesh]
OR "Randomized Controlled Trial " [Publication Type]
OR "Clinical Trial " [Publication Type] OR "Evaluation
Studies as Topic" [Mesh] OR "Evaluation Studies " [Publi-
cation Type])
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
FJvL initiated the project and drafted the manuscript. IdB,
KIK, NL, LM, FF, AEK and JPM contributed to the initia-
tion of the project, are work packages leaders within the
project, and commented on the earlier drafts of the paper.
All authors read and approved the final manuscript.
Acknowledgements
This work has been conducted by the authors for the TEENAGE Working 
Group, which additionally included Willemieke Kroeze, Marieke van Rijs, 
Femke de Meester, Marianne Wind, Lena Nymoen, Liesbeth Mercken, and 
Monica Fedele. Project TEENAGE – The prevention of socioeconomic ine-
qualities in health behaviour in adolescents in Europe – has received funding 
from the European Union in the framework of the Public Health Pro-
gramme (project-number 2006323).
References
1. Woodward M, Oliphant J, Lowe G, Tunstall-Pedoe H: Contribution
of contemporaneous risk factors to social inequality in coro-
nary heart disease and all causes mortality.  Prev Med 2003,
36(5):561-568.
2. van Oort FV, van Lenthe FJ, Mackenbach JP: Material, psychoso-
cial, and behavioural factors in the explanation of educa-
tional inequalities in mortality in The Netherlands.  J Epidemiol
Community Health 2005, 59(3):214-220.
3. Laaksonen M, Talala K, Martelin T, Rahkonen O, Roos E, Helakorpi S,
Laatikainen T, Prattala R: Health behaviours as explanations for
educational level differences in cardiovascular and all-cause
mortality: a follow-up of 60 000 men and women over 23
years.  Eur J Public Health 2008, 18(1):38-43.
4. Schrijvers C, Stronks K, Mheen Hv, Mackenbach JP: Explaining edu-
cational differences in mortality: the role of behavioral and
material factors.  Am J Public Health 1999, 89:535-540.
5. Pekkanen J, Tuomilehto J, Uutela A, Vartiainen E, Nissinen A: Social
class, health behaviour, and mortality among men and
women in eastern Finland.  Bmj 1995, 311(7005):589-593.
6. Mackenbach JP, Bakker MJ, European Network on Interventions and
Policies to Reduce Inequalities in H: Tackling socioeconomic ine-
qualities in health: analysis of European experiences.  Lancet
2003, 362(9393):1409-1414.
7. Kloek GC, van Lenthe FJ, van Nierop PW, Koelen MA, Mackenbach
JP: Impact evaluation of a Dutch community intervention to
improve health-related behaviour in deprived neighbour-
hoods.  Health Place 2006, 12(4):665-677.
8. Chesterman J, Judge K, Bauld L, Ferguson J: How effective are the
English smoking treatment services in reaching disadvan-
taged smokers?  Addiction 2005, 100(Suppl 2):36-45.
9. Currie C, Gabhain S, Godeau E, C R, Smith R, Curie D, Pickett W,
Richter M, Morgan A, V B: Inequalities in young people's health.
HBSC international report from the 2005/2006 survey.
Copenhagen: World Health Organization, Regional Office for Europe;
2008. 
10. Kahn JA, Huang B, Gillman MW, Field AE, Austin SB, Colditz GA, Fra-
zier AL: Patterns and determinants of physical activity in U.S.
adolescents.  J Adolesc Health 2008, 42(4):369-377.
11. van Mechelen W, Twisk JW, Post GB, Snel J, Kemper HC: Physical
activity of young people: the Amsterdam Longitudinal
Growth and Health Study.  Med Sci Sports Exerc 2000,
32(9):1610-1616.
12. Wang YC, Bleich SN, Gortmaker SL: Increasing caloric contribu-
tion from sugar-sweetened beverages and 100% fruit juices
among US children and adolescents, 1988–2004.  Pediatrics
2008, 121(6):e1604-1614.
13. Yang X, Telama R, Leskinen E, Mansikkaniemi K, Viikari J, Raitakari
OT: Testing a model of physical activity and obesity tracking
from youth to adulthood: the cardiovascular risk in young
Finns study.  Int J Obes (Lond) 2007, 31(3):521-527.
14. Twisk JW, Kemper HC, van Mechelen W: Tracking of activity and
fitness and the relationship with cardiovascular disease risk
factors.  Med Sci Sports Exerc 2000, 32(8):1455-1461.
15. Bjorge T, Engeland A, Tverdal A, Smith GD: Body mass index in
adolescence in relation to cause-specific mortality: a follow-
up of 230,000 Norwegian adolescents.  Am J Epidemiol 2008,
168(1):30-37.
16. Engeland A, Bjorge T, Sogaard AJ, Tverdal A: Body mass index in
adolescence in relation to total mortality: 32-year follow-up
of 227,000 Norwegian boys and girls.  Am J Epidemiol 2003,
157(6):517-523.
17. West P, Macintyre S, Annandale E, Hunt K: Social class and health
in youth: findings from the west of Scotland twenty-07 study.
Soc Sci Med 1990, 30(6):665-673.
18. Hanson MD, Chen E: Socioeconomic status and health behav-
iors in adolescence: a review of the literature.  J Behav Med
2007, 30(3):263-285.
19. Miech RA, Kumanyika SK, Stettler N, Link BG, Phelan JC, Chang VW:
Trends in the association of poverty with overweight among
US adolescents, 1971–2004.  Jama 2006, 295(20):2385-2393.
20. Green L, Kreuter M: Health promotion planning: An educational and eco-
logical approach 3rd edition. Mayfield, CA: Mountain View; 1999. 
21. de Walle HE, Pal KM van der, de Jong-van den Berg LT, Jeeninga W,
Schouten JS, de Rover CM, Buitendijk SE, Cornel MC: Effect of mass
media campaign to reduce socioeconomic differences inPage 9 of 10
(page number not for citation purposes)
BMC Public Health 2009, 9:125 http://www.biomedcentral.com/1471-2458/9/125Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
women's awareness and behaviour concerning use of folic
acid: cross sectional study.  Bmj 1999, 319(7205):291-292.
22. de Walle HE, Pal KM van der, de Jong-van den Berg LT, Schouten J,
de Rover CM, Buitendijk SE, Cornel MC: Periconceptional folic
acid in The Netherlands in 1995. Socioeconomic differences.
J Epidemiol Community Health 1998, 52(12):826-827.
23. Sussman S, Earleywine M, Wills T, Cody C, Biglan T, Dent CW, New-
comb MD: The motivation, skills, and decision-making model
of "drug abuse" prevention.  Subst Use Misuse 2004, 39(10–
12):1971-2016.
24. Droomers M, Schrijvers CT, Mackenbach JP: Educational differ-
ences in the intention to stop smoking: explanations based
on the Theory of Planned Behaviour.  Eur J Public Health 2004,
14(2):194-198.
25. Giskes K, van Lenthe FJ, Turrell G, Brug J, Mackenbach JP: Smokers
living in deprived areas are less likely to quit: a longitudinal
follow-up.  Tob Control 2006, 15(6):485-488.
26. Graham H: Gender and class as dimensions of smoking behav-
iour in Britain: insights from a survey of mothers.  Social Sci-
ence & Medicine (1982) 1994, 38(5):691-698.
27. Emmons KM: Health behavior in a social context.  In Social Epi-
demiology Edited by: Berkman LF, Kawachi I. Oxford: Oxford Univer-
sity Press; 2000:242-265. 
28. Sallis JF, Owen N: Ecological models of Health Behaviour.  In
Health Behavior and health education: Theory, research, and practice 2nd
edition. Edited by: Glanz K, Lewis FM, Rimer BK. San Francisco: Jos-
sey-Bass; 1996:403-424. 
29. Brug J, Oenema A, Campbell M: Past, present, and future of com-
puter-tailored nutrition education.  Am J Clin Nutr 2003, 77(4
Suppl):1028S-1034S.
30. Ball K, Timperio A, Salmon J, Giles-Corti B, Roberts R, Crawford D:
Personal, social and environmental determinants of educa-
tional inequalities in walking: a multilevel study.  J Epidemiol
Community Health 2007, 61(2):108-114.
31. Kamphuis CB, Van Lenthe FJ, Giskes K, Huisman M, Brug J, Macken-
bach JP: Socioeconomic status, environmental and individual
factors, and sports participation.  Med Sci Sports Exerc 2008,
40(1):71-81.
32. van Lenthe FJ, Brug J, Mackenbach JP: Neighbourhood inequalities
in physical inactivity: the role of neighbourhood attractive-
ness, proximity to local facilities and safety.  Soc Sci Med 2005,
60:763-775.
33. van Lenthe FJ, Mackenbach JP: Neighbourhood and individual
socioeconomic inequalities in smoking: the role of physical
neighbourhood stressors.  J Epidemiol Community Health 2006,
60(8):699-705.
34. Main C, Thomas S, Ogilvie D, Stirk L, Petticrew M, Whitehead M,
Sowden A: Population tobacco control interventions and their
effects on social inequalities in smoking: placing an equity
lens on existing systematic reviews.  BMC Public Health 2008,
8:178.
35. Thomas S, Fayter D, Misso K, Ogilvie D, Petticrew M, Sowden A,
Whitehead M, Worthy G: Population tobacco control interven-
tions and their effects on social inequalities in smoking: sys-
tematic review.  Tob Control 2008, 17:230-237.
36. Swinburn B, Egger G, Raza F: Dissecting obesogenic environ-
ments: the development and application of a framework for
identifying and prioritizing environemental interventions for
obesity.  Prev Med 1999, 29:563-570.
37. Galobardes B, Shaw M, Lawlor DA, Lynch JW, Davey Smith G: Indi-
cators of socioeconomic position (part 1).  J Epidemiol Commu-
nity Health 2006, 60(1):7-12.
38. Pueyo MJ, Serra-Sutton V, Alonso J, Starfield B, Rajmil L: Self-
reported social class in adolescents: validity and relationship
with gradients in self-reported health.  BMC Health Serv Res
2007, 7:151.
39. Lien N, Friestad C, Klepp KI: Adolescents' proxy reports of par-
ents' socioeconomic status: How valid are they?  J Epidemiol
Community Health 2001, 55(10):731-737.
40. Currie CE, Elton RA, Todd J, Platt S: Indicators of socioeconomic
status for adolescents: the WHO Health Behaviour in
School-aged Children Survey.  Health Educ Res 1997,
12(3):385-397.
41. Koivusilta LK, Rimpela AH, Kautiainen SM: Health inequality in
adolescence. Does stratification occur by familial social
background, family affluence, or personal social position?
BMC Public Health 2006, 6:110.
42. Martens MK, Van Assema P, Paulussen TG, Van Breukelen G, Brug J:
Krachtvoer: effect evaluation of a Dutch healthful diet pro-
motion curriculum for lower vocational schools.  Public Health
Nutr 2008, 11(3):271-278.
43. Goldstein H: Multilevel statistical models London, England: Edward
Arnold; 1995. 
44. Kunst AE, Groenhof F, Mackenbach JP, health atEWGoSIi: Occupa-
tional class and cause-specific mortality in middle-aged men
in 11 European countries.  BMJ 1998, 316:1636-1641.
45. Mackenbach JP, Stirbu I, Roskam AJ, Schaap MM, Menvielle G, Leinsalu
M, Kunst AE, European Union Working Group on Socioeconomic
Inequalities in H: Socioeconomic inequalities in health in 22
European countries.  N Engl J Med 2008, 358(23):2468-2481.
46. Menvielle G, Kunst AE, Stirbu I, Borrell C, Bopp M, Regidor E, Heine
Strand B, Deboosere P, Lundberg O, Leclerc A, et al.: Socioeco-
nomic inequalities in alcohol related cancer mortality
among men: to what extent do they differ between Western
European populations?  Int J Cancer 2007, 121(3):649-655.
47. Cavelaars AE, Kunst AE, Geurts JJ, Crialesi R, Grotvedt L, Helmert U,
Lahelma E, Lundberg O, Matheson J, Mielck A, et al.: Educational dif-
ferences in smoking: international comparison.  Bmj 2000,
320(7242):1102-1107.
48. Huisman M, Kunst AE, Mackenbach JP: Educational inequalities in
smoking among men and women aged 16 years and older in
11 European countries.  Tob Control 2005, 14(2):106-113.
49. Tugwell P, de Savigny D, Hawker G, Robinson V: Applying clinical
epidemiological methods to health equity: the equity effec-
tiveness loop.  Bmj 2006, 332(7537):358-361.
50. Waters E, Petticrew M, Priest N, Weightman A, Harden A, Doyle J:
Evidence synthesis, upstream determinants and health ine-
qualities: the role of a proposed new Cochrane Public Health
Review Group.  Eur J Public Health 2008, 18(3):221-223.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2458/9/125/pre
pubPage 10 of 10
(page number not for citation purposes)
